Tumor-specific cytotoxicity and type of cell death induced by benzocycloheptoxazines in human tumor cell lines.
Twenty-six benzocycloheptoxazine derivatives were investigated for their tumor-specific cytotoxicity and apoptosis-inducing activity against three human normal cells (gingival fibroblast HGF, pulp cell HPC, periodontal ligament fibroblast HPLF) and four human tumor cell lines (squamous cell carcinoma HSC-2, HSC-3, HSC-4, promyelocytic leukemia HL-60). Benzo[b]cyclohepta[e][1,4]thiazine [1] exhibited very weak cytotoxicity, whereas its 6,8,10-tribromo derivative [3] exhibited higher cytotoxicity and tumor specificity (TS = 5.6). 6H-Benzo[b]cyclohepta[e][1,4]diazine [4] and its cation [5] exhibited no tumor specificity. Among eighteen benzo[b]cyclohepta[e][1,4]oxazine derivatives [6-23], 6,8,10-triboromo- [9], 6-bromo-2-methyl- [20], and 6-bromo-2-chloro- [21] derivatives showed the highest tumor-specific cytotoxicity (TS = 12.5, 9.1 and 11.5, respectively). 14H-[1,4]Benzoxazino[3',2':3,4]cyclohepta[1, 2-b][1,4]benzoxazine [24] and its 7-bromo- [25] and 7-isopropyl- [26] derivatives had much lower cytotoxicity and tumor-specificity. Compounds [9, 20, 21] at 50% cytotoxic concentration (CC50) induced internucleosomal DNA fragmentation and caspase activation in HL-60 cells. On the other hand, these compounds induced apoptosis only at concentrations higher than CC50 in HSC-2 cells and failed to induce apoptosis in HSC-4 cells. Compounds [9, 20, 21] induced the formation of acidic organelles as measured by acridine orange staining. Transmission electron microscopy demonstrated the induction of moderate enlargement of mitochondria, the endoplasmic reticulum and nuclear membrane, and the vacuolation of the endoplasmic reticulum and the presence of a number of lamellar body-like organelles. These results indicate the diversity of the type of cell death induced by benzocycloheptoxazine derivatives in human tumor cell lines.